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(57) ABSTRACT 

The invention relates to an electric heating device for heating 
fluids, comprising at least one heating rod, which has at least 
one heating element, a housing, which encloses the heating 
rod and has an inlet opening and an outlet opening, wherein 
the inlet opening and the outlet opening are interconnected by 
a winding flow channel. According to the invention, the flow 
channel forms a helix that has a longitudinal axis, wherein the 
heating rod is disposed next to the longitudinal axis of the 
helix and extends through a helically winding wall of the flow 
channel at a plurality of points. 
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ELECTRICHEATING DEVICE FOR 
HEATING FLUIDS 

0001. A problem addressed by the present invention is that 
of demonstrating away to create an electric heating device for 
heating fluids that, in a low-cost manner, fulfills the require 
ments defined by vehicle manufacturers. 
0002 This problem is solved according to the invention by 
an electric heating device having the features set forth in 
claim 1. Advantageous refinements of the invention are the 
Subject matter of dependent claims. 

SUMMARY OF THE INVENTION 

0003. In a heating device according to the invention, the 
flow channel forms a helix comprising a longitudinal axis, 
wherein the heating rod is disposed alongside the longitudinal 
axis of the helix and at a distance to the longitudinal axis. The 
helix is preferably in the form of a screw, i.e. preferably has a 
constant pitch since this simplifies production. A consistently 
uniform pitch is not required, however. Perse, the flow chan 
nel can also be in the form of an irregular helix, in which the 
helical pitch changes between the inlet opening and the outlet 
opening of the heating device. According to the invention, the 
at least one heating rod protrudes through a helically winding 
wall of the flow channel at a plurality of points. If the helix is 
in the form of a screw, the heating rod therefore extends 
through the flanks of the screw. Preferably the heating rod is 
disposed parallel to the longitudinal axis of the helix. How 
ever, it can also form an acute angle with the longitudinal axis 
of the helix. 
0004. The helically winding flow channel of a heating 
device according to the invention results in an advantageously 
compact design. Since the flow channel passes by each heat 
ing rod several times, very good heat transfer is achieved. The 
required heat output can be easily adapted, within broad 
limits, to given requirements by way of the number of heating 
rods that are used. Advantageously, heating rods that are also 
common for heaters of vehicle air-conditioning systems, for 
example, can be used for a heating device according to the 
invention. This makes low-cost production possible. 
0005 According to an advantageous refinement of the 
invention, the flow channel is formed by flow guidance ele 
ments that are disposed one on top of the other in the housing, 
and each form a portion of a screw and comprise recesses for 
the heating rod or the heating rods. Such flow guidance ele 
ments can be inserted onto one another, for example, in order 
to form a flow channel having the desired length. Preferably, 
the flow channel is then limited by the flow guidance elements 
and a cylindrical circumferential wall, which encloses the 
flow guidance elements. Suitable flow guidance elements can 
be produced in a low-cost manner from a plastic, for example. 
It is preferable for each flow guidance element to form a turn 
of the screw. This results in particularly simple production. 
The flow guidance elements preferably form a screw having a 
single-start thread. 
0006. The recesses of the flow guidance elements prefer 
ably extend less further in the radial direction than the perti 
nent flank or wall of the flow guidance element. The recesses 
can be designed as holes, for example. However, the recesses 
can also be open toward the edge of the flow guidance ele 
ment, i.e. toward the housing, and so the heating rods lie 
against the inner side of the housing. 
0007 When the heating rod or the heating rods lie against 
an inner side of the housing, a fluid to be heated flows past the 
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heating rods on only one side. Preferably, the heating rod or 
heating rods are arranged such that the fluid to be heated can 
flow in the flow channel past the heating rod on two sides, 
specifically radially inwardly and radially outwardly. In other 
words, the heating rod therefore forms a flow obstacle that is 
passed radially inwardly by one portion of the flow channel 
and radially outwardly by a further portion of the flow chan 
nel. Particularly efficient heat transfer is attained in this man 

0008 According to an advantageous refinement of the 
invention, PTC elements are used as the heating elements, 
more particularly ceramic PTC elements that may be based 
on barium titanate, for example. Preferably each heating rod 
is in the form of a square tube in which at least one heating 
element designed as a PTC element is disposed. In Such a 
heating rod, the heating elements are advantageously pro 
tected from the fluid to be heated by way of the square tube. 
0009. One or more PTC elements can be held in a square 
tube by an assembly frame that also preferably holds at least 
one connecting plate that protrudes from the square tube and 
contacts the PTC element or the PTC elements. The square 
tubes can be pressed after the PTC elements are installed, in 
order to improve the thermal conductivity. Suitable assembly 
frames are known from DE 10 2009 035837 A1, for example. 
0010. According to a further advantageous refinement of 
the invention, the heating rods are embedded at one or both of 
the ends thereof in a casting compound. The casting com 
pound can be used to seal the housing or, for example, to 
connect heating rods and flow guidance elements to form one 
easy-to-handle unit. 
0011. According to a further advantageous refinement of 
the invention, a flow channel section that extends in the lon 
gitudinal axis of the helix adjoins a flow channel section that 
forms the helix. In this manner a connecting opening, that is, 
the inlet opening or the outlet opening, can be disposed in a 
basic Surface of the housing, that is, for example, in a base 
Surface or a cover Surface of a cylinder. The second connect 
ing opening can be disposed in ajacket Surface of the housing. 
The straight section of the flow channel in the center of the 
helix can thereby induce improved utilization of the heating 
output by way of an extension of the length of the flow 
channel. 
0012 Advantageously, connecting plates protruding from 
the heating rods can extend into slots of a circuit Support plate 
which, for example, can be disposed in an extension or top 
part of a preferably cylindrical housing and can carry control 
electronics. Circuit support plates are often referred to as 
printed circuit boards or motherboards. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 Further details and advantages of the invention are 
explained using illustrative embodiments, with reference to 
the attached drawings. Components that are identical and 
correspond to one another are labeled therein using matching 
reference numerals. Shown are: 

0014 FIG. 1 an illustrative embodiment of a heating 
device according to the invention; 
0015 FIG. 2 an exploded view of the heating device 
shown in FIG. 1; 
0016 FIG.3 a sectional view of FIG. 1; 
0017 FIG. 4 a single flow guidance element from FIG. 2; 
0018 FIG. 5 the flow channel comprising heating rods 
without housing; and 
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0019 FIG. 6 a further illustrative embodiment of a heating 
device according to the invention, in a sectional view. 

DETAILED DESCRIPTION 

0020. The electric heating device depicted in FIGS. 1 to 3 
is used to heat fluids in a motor vehicle, for example to heat 
water. The heating device comprises a housing 1, which has 
two openings 2, specifically an inlet opening and an outlet 
opening. The inlet opening and the outlet opening are con 
nected in the housing 1 by way of a flow channel that winds in 
the shape of a screw about a longitudinal axis of the cylindri 
cal housing 1. In the illustrative embodiment shown, both 
openings 2 are disposed in a jacket Surface of the housing 1. 
The course of the flow channel is defined by flow guidance 
elements 3, which lie on top of one another in the housing 1. 
Such a flow guidance element 3 is depicted in FIG. 4. FIG. 5 
shows the flow guidance elements 3, which have been 
inserted on top of one another, and therefore shows the course 
of the flow channel without the housing 1. 
0021. Each of the flow guidance elements 3 forms a turn of 
a screw having a single-start thread. The flow channel extends 
between the flanks of said screw. The flanks of the screw 
therefore form a wall of the flow channel winding in the shape 
of a helix. 
0022. As shown in FIG. 4, the flow guidance elements 3 
comprise recesses 4 for heating rods 5, which are depicted 
more particularly in FIG.2. The heating rods 5 are disposed in 
the heating device next to the longitudinal axis of the screw 
and protrude through the helically winding wall of the flow 
channel at a plurality of points, specifically through the flank 
of each turn of the screw formed by the flow guidance ele 
ments 3. 
0023 The heating rods 5 can be in the form of square tubes 
in each of which a non-depicted PTC element or a plurality of 
PTC elements are disposed, as heating elements. The PTC 
elements can be held in the heating rods 5 by a not-shown 
assembly frame, which also holds at least one connecting 
plate 6 that contacts the heating elements and protrudes from 
the heating rod 5. If the square tube itself is used as a ground 
connection, a single connecting plate 6 is sufficient. Other 
wise, two connecting plates 6 can be used, each of which is 
electrically insulated with respect to the square tube and 
protrudes from the heating rod 5. 
0024. The heating rods 5 preferably have a rectangular 
cross section having two narrow sides and two broad sides. 
The broadsides are preferably disposed at a slant with respect 
to the radial direction of the screw formed by the flow guid 
ance elements 3. In the illustrative embodiment shown, the 
heating rods 5 are oriented uniformly in the circumferential 
direction in order to induce favorable flow conditions in the 
helically extending flow channel. As shown in FIG. 4, the 
fluid to be heated can flow around the heating rods 5 radially 
inwardly as well as radially outwardly. 
0025. The heating rods 5 can be embedded at one or both 
ends thereof in a casting compound 7, for example in order to 
combine the flow guidance elements 3 and the heating rods 5 
into one easy-to-handle unit or to seal the housing 1. As in the 
illustrative embodiment shown, the housing 1 can comprise a 
top part 8 in which control electronics having a circuit Support 
plate 9 are disposed. The connecting plates 6 of the heating 
rods 5 can extend into the top part 8, where they are inserted 
into slots of the circuit support plate 9. The heating rods 5 are 
closed at one end, for example by way of welding, bonding or 
crimping. 
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0026. To simplify the interconnection of the flow guidance 
elements 3, they can comprise a peg or another raised area on 
a top side that fits into a matching recess on the underside of 
the flow guidance elements 3. 
0027. In the illustrative embodiment shown, the flow guid 
ance channel has four turns. Therefore, four flow guidance 
elements 3 are disposed one above the other in the housing 1. 
However, the flow channel can also comprise a greater or 
fewer number of turns, for instance only three turns. 
0028 FIG. 6 shows, in a sectional view, a further illustra 
tive embodiment of an electric heating device for heating 
fluids in a motor vehicle. In contrast to the illustrative 
embodiment described above, only one of the two openings 2 
is disposed in a jacket Surface of the cylindrical housing 1. 
The other opening 2 is disposed in a basic Surface of the 
housing 1, for example the base or cover Surface of a cylinder. 
It does not matter perse which of two said openings 2 is used 
as the inlet opening and which is used as the outlet opening. 
One section of the flow channel forms a helix, as in the 
exemplary embodiment described above. In contrast to the 
illustrative embodiment described above, however, said flow 
channel section that forms ahelix is adjoined by a further flow 
channel section that extends in the longitudinal axis of the 
helix, that is, in the center of the helix. 
0029. The flow guidance elements 3 that define the course 
of the flow channel are therefore each designed as a tube 
section that carries a screw-shaped convolution on the outer 
side thereof. Interconnecting said flow guidance elements 3 
therefore results in the formation of a helical flow channel as 
well as an adjoining flow channel section that extends in a 
straight line. The helically winding flow channel section and 
the straight flow channel section are connected at the end of 
the straight flow channel section facing away from the open 
ing 2 disposed in the basic Surface of the housing 1. 
0030. The illustrative embodiment depicted in FIG. 6 also 
comprises a temperature sensor 10, the connection of which 
can be disposed in a jacket Surface of the housing 1. Such a 
temperature sensor 10 can also be provided in the illustrative 
embodiment of FIGS. 1 to 5. The temperature sensor 10 is 
inserted into an opening of the housing 1 that is closed by the 
temperature sensor 10 itself and by a seal. The temperature 
sensor 10 can be fixed with a splint, for example. 

REFERENCE NUMERALS 

0031. 1 housing 
0032. 2 openings 
0033 3 flow guidance elements 
0034 4 recesses 
0035) 5 heating rods 
0036) 6 connecting plates 
0037 7 casting compound 
0038 8 top part 
0039) 9 circuit support plate 
0040 10 temperature sensor 
1. An electric heating device for heating fluids, comprising: 
at least one heating rod, which has at least one heating 

element; 
a housing, enclosing the heating rod and having an inlet 

opening and an outlet opening: 
a winding flow channel interconnecting the inlet opening 

and the outlet opening by a winding flow channel, 
wherein the flow channel forms a helix that has a longi 
tudinal axis, wherein the heating rod is disposed off 
center and next to the longitudinal axis of the helix and 
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extends through a helically winding wall of the flow 
channel at a plurality of off-center points. 

2. The heating device according to claim 1, wherein a 
plurality of heating rods extends through the helically wind 
ing wall of the flow channel. 

3. The heating device according to claim 1, wherein the 
heating rod or the heating rods are disposed in parallel to the 
longitudinal axis of the flow channel. 

4. The heating device according to claim 1, wherein the 
flow channel is formed by flow guidance elements that are 
disposed one on top of the other in the housing and each form 
a portion of a screw and comprise recesses for the heating rod 
or the heating rods. 

5. The heating device according to claim 4, wherein each 
flow guidance element forms a turn of the screw. 

6. The heating device according to claim 1, wherein the 
heating rod comprises a rectangular tube in which at least one 
heating element is disposed, said heating element being a 
PTC element. 

7. The heating device according to claim 1, wherein the 
heating rod has a cross section having two narrow sides and 
two broad sides, wherein the broad sides are disposed at a 
slant with respect to the radial direction of the helix. 

8. The heating device according to claim 1, wherein the 
housing is cylindrical. 

9. The heating device according to claim 1, wherein the 
heating rod is embedded on at least one end in a casting 
compound. 

10. The heating device according to claim 1, wherein a 
connecting plate protrudes from the heating rod and is 
inserted into a slot of a circuit Support plate. 

11. The heating device according to claim 1, wherein the 
flow channel comprises a section that extends in the longitu 
dinal axis of the helix. 
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12. An electric heating device for heating fluids, compris 
1ng: 

at least one heating rod, which has at least one heating 
element; 

a housing, enclosing the at least one heating rod and having 
an inlet opening and an outlet opening; 

a winding flow channel interconnecting the inlet opening 
and the outlet opening by a winding flow channel; 

wherein the flow channel forms a helix that has a longitu 
dinal axis, wherein the heating rod is disposed a distance 
from the longitudinal axis of the helix and extends 
through a helically winding wall of the flow channel at a 
plurality of points; and 

wherein the flow channel is formed by flow guidance ele 
ments that are disposed one on top of the other in the 
housing and each form a portion of a screw and comprise 
recesses for the at least one heating rod. 

13. An electric heating device for heating fluids, compris 
1ng: 

at least one heating rod, which has at least one heating 
element; 

a housing, enclosing the at least one heating rod and having 
an inlet opening and an outlet opening; 

a winding flow channel interconnecting the inlet opening 
and the outlet opening by a winding flow channel, 
wherein the winding flow channel forms a helix that has 
a longitudinal axis, wherein the heating rod is disposed 
spaced from the longitudinal axis of the helix and 
extends through a helically winding wall of the flow 
channel at a plurality of points; and 

a connecting plate protruding from the at least one heating 
rod and inserted into a slot of a circuit Support plate. 
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